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Abstract 

The initial training of teachers assumes great responsibility in the methodological renewal of 

teachers. This study aims to know the thinking of higher education students, future teachers, 

regarding their knowledge and attitudes towards the curricular integration of Information and 

Communication Technologies (ICT), as well as to identify inhibiting and propelling factors of 

the use of digital technology by future teachers. This study is part of the IFITIC Project, 

which aims to rethink educational practice with ICT in the initial training of future teachers in 

order to promote methodological renewal in Pre-school Education and the 1st and 2nd Cycles 

of Basic Education. We used the methodological design survey and for data collection we 

applied a questionnaire survey, with closed questions, to students of Basic Education and 

Vocational Master's degree from two public higher education institutions in the North of 

Portugal. The results point to the existence of inhibiting factors such as lack of resources in 

training centers, and propellants to ICT integration such as the availability of personal 

resources that can compensate for the lack of resources in school centers and ICT training by 

training schools. They also reveal a positive and open attitude on the part of students towards 

the educational use of ICT.  

Keywords: initial teacher training, information and Communication Technologies (ICT), 

innovative methodologies, institutional challenges. 
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1. Introduction 

The quality of initial teacher training represents a current challenge for teacher training 

institutions, since preparing quality teachers for 21st century schools (Flores, 2015) implies 

the development of knowledge and skills in order to foster reflective, critical and creative 

teachers in a multicultural, technological and knowledge society (Hargreaves, 2004). In order 

to promote relevant technological and pedagogical knowledge in teaching a content, 

appropriating technologies, it is important that future teachers have technological resources, 

but their representations and knowledge in the construction of their teaching professionalism 

are equally important.  

This study is part of the IFITIC Project "Innovate with ICT in Initial Teacher Education to 

Promote Methodological Renewal in Pre-school Education and in the 1st and 2nd EC", which 

involves the School of Education of Porto, the University of Minho and the University of 

Vigo, and aims to rethink educational practice with ICT in the initial training of future 

teachers in order to promote methodological renewal in Pre-school Education and the 1st and 

2nd Cycles of Basic Education. 

In this sense, the aim of the study is to know the thinking of future teachers regarding their 

knowledge and attitudes towards the curricular integration of Information and 

Communication Technologies (ICT), as well as to identify inhibiting and propelling factors of 

the use of digital technology by future teachers. 

2. (Re) thinking about initial teacher training 

Reflecting on the initial training of teachers currently implies rethinking five major 

challenges: a) the new ways of learning and teaching; b) the cultural diversity of students; c) 

the integration of ICT in the classroom; and d) the development of skills, competencies, 

values and attitudes for the student of the 21st century (Galvão, Ponte & Jonis, 2018) and for 

the teacher of the digital age. 

Learning and teaching today requires the planning of a set of learning opportunities, 

through strategic plans that integrate ICT in learning processes and significant practices 

(Almeida & Valente, 2011), taking into account the interests and needs of students, their 

cultural diversity and the development of skills and values present in the Student Out of 

School Profile (Oliveira-Martins et al., 2017). These competencies and values in the Student 

Profile are in line with the dimensions of global OECD competence for the 21st century (Fig. 

1). 
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Figure 1- Dimensions of global competence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Retirado de Faria et al., (2017), based on the Global Competency for an inclusive world publication 

(OECD, 2016, p. 6) 

 

Global Competence requires the knowledge and understanding of global issues, as well as 

intercultural knowledge and understanding. 

The skills dimension requires the ability to communicate appropriately and effectively with 

people from other cultures, to adjust thoughts, behaviors according to new contexts, because 

as Faria et al., (2017) "the individual may have a wide range of knowledge, understanding and 

skills/skills, but lack the willingness to use them" (p. 60). The globally competent behavior 

and attitudes imply a posture of openness and respect for the individual, since the attitudes 

themselves revolve around values that are normally the reflection of the context in which the 

individual is inserted. It is the development of these skills that will make the citizen of 

tomorrow. 

The present scheme, although directed towards the global competence of the student, is 

closely related to the global competence that is also expected to develop in the initial training 

of teachers, providing them with skills, knowledge and attitudes that meet the training 

requirements of the 21st century. 

It demands, therefore, that teachers in initial training transform their educational practices, 

mobilizing disciplinary, curricular, experiential and technological knowledge (Tardif, 2002) 

into a socio-constructivist process (Azenha, 2010) in which social interaction takes on 

importance in the transformation for the development of teaching professionalism. 

On the other hand, we consider relevant the integration of principles that stimulate 

research-based learning (action-research, evidence-based teaching), the pedagogical use of 

ICT in the classroom, cooperative and collaborative learning, and the ability to build 
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professional skills in the dialogue theory/practice important for the beginning of professional 

activity. 

In Leite e Ribeiro (2012) vision, ICT empowers new teaching and learning methods, but 

they need a process of appropriation, not only by future teachers, but also by cooperating 

teachers and institutional supervisors. Therefore, the training and experience of the 

cooperative teacher and the institutional supervisor in guiding educational practice, 

stimulating activities that pedagogically integrate ICT in the dialectic process of teaching and 

learning (Galvão, Ponte & Jonis, 2018) is fundamental in an internship situation. 

Thus, the ICT domain is not only about knowing its applicability, it is fundamental to 

develop technological and pedagogical capacities for an effective ICT integration. That is why 

the HEIs responsible for initial teacher training must provide training in scientific, didactic, 

pedagogical and technological aspects, thus following the social, economic and technological 

changes as well as the diversity of the teaching activity in the labor market (Leite & Ribeiro, 

2012; Ponte, 2000). 

Nóvoa (2019) refers to a "common house of formation and profession", uniting universities 

that train teachers, as a space for dialogue between university teachers dedicated to teacher 

training and teachers in the network. This "common house" allows the connection to the 

profession, through the articulation between the university, the society, the school and the 

teacher. According to the author, it is in this "house" that the relevant knowledge will be 

mobilized to train the teachers of the future and the place where the teaching profession is 

produced and valued. 

Aware that the initial and continuous training of the teacher will be done in a dynamic 

process throughout life, we consider that the initial training was a remarkable moment in the 

development of basic skills of the future teacher, in the construction of a multifaceted teacher 

profile, in constant pedagogical and curricular innovation, within a context that is increasingly 

technological and digital (Mesquita, Pires & Lopes, 2016). 

 

3. Methodology 

For the present study, a research/methodology survey, also known as a survey (Gil, 2002), 

was used to evaluate the thoughts, opinions and feelings of groups of individuals by 

requesting information from a significant group of people about the problem under study. The 

survey consisted of closed questions and intended to know and identify factors inhibiting and 

propelling the use of digital technology by future teachers in training centers and institutions. 

3.1. Sample 

There were 111 students in initial teacher training for the Basic Education Degree and a 

professional Master's Degree, i.e. students who were carrying out professional practices at 

two public higher education institutions in northern Portugal. The Bachelor's Degree in Basic 

Education does not have didactic curricular units, but it does have a curricular unit that 

addresses and works on the integration of ICT in education. The Master's program has 

curricular units directed to didactics, and the students carry out a professional internship in 

which one of the objectives is the use of ICT in their educational practices in school centers. 
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Most of the students are female (97.3%), and only (2.7%) are male. The survey was applied at 

the end of the 2017/18 school year. 

4. Analysis and discussion of results 

Knowing the thinking of future teachers regarding their knowledge and attitudes towards 

the curricular integration of Information and Communication Technologies (ICT) in their 

practices and identifying factors inhibiting and propelling the use of digital technology by 

future teachers is currently a challenge for teacher training institutions.  

Our purpose was to identify factors that drive or inhibit the integration of ICT in 

educational practices, namely what digital resources students make available in their training 

institution, in internship centers and on a personal level. The answers are reflected in the 

graph (Fig. 2). 

Figure 2- Digital resources available in IES, internship centers and at the personal level 

 

 

 

 

 

 

 

 

 

Source: Own authorship 

In general, figure 2 reveals that: internship centers are spaces poorly equipped with digital 

technologies and therefore offer fewer opportunities for ICT integration; the schools where 

they study respond to immediate needs with computers, Internet, Wireless Networks and 

projectors and that all students have personal resources (computer, smartphone and Internet), 

which favors the integration of ICT, compensating in some way (as figure 3 below seems to 

confirm), the failures in the school centers during the preparation of classes and the effective 

integration of digital technologies in their teaching practices with the objective of tracing 

significant learning paths for children (Almeida & Valente, 2011). Note that the computer 

(66%), the projector (70%), the internet (60%) and the interactive board (42%) are the most 

relevant resources in internship contexts. Since the Wireless Network exists in only 57% of 

the schools where they were educated, it will certainly be an inhibiting factor of collaborative 

practices for some of the students in training, or even individual research and production, as 

well as the lack of tablets (4%) and the insufficient number of laptops (14%), such as the 

video camera (7%) and photographic (7%). The school where they study reveals to have basic 
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resources to build knowledge for the future teacher. Most students have personal resources 

that allow them to prepare for renewed educational practices, if the student has technical and 

pedagogical knowledge and creative abilities to do so. Future teachers do not have an 

interactive board or projector, but they are not expected to possess such materials. 

In view of the above, namely the resources available in the internship centers, it was our 

purpose to realize what resources were most used in the educational practices in the internship 

centers by the future teachers (Fig. 3). The answers were introduced in a word cloud 

generator. In the cloud, the size of the word is directly proportional to the number of 

occurrences of that word in the text. 

Figure 3- Digital resources most used by students in internship centers.  

(Word cloud) 

 
Source: Own authorship 

 

There are a high number of occurrences that point to the computer, the projector and the 

cell phone as the most used resources in the training centers. This result shows that students in 

training make more use of the resources that the school centers provide, but also their 

personal ones, or eventually requested in the school where they study. 

It also reveals that the Internet, or Wireless Network, allows access to tools relevant to 

your educational practices, in addition to the traditional Windows (Word, Excel and 

PowerPoint). Thus, those who have access to the Internet, or Wireless Network, report using 

tools for creating avatars (Voki), related to gamification (Plickers, Kahoot, QRCodes, 

ClassDojo), video viewing (Youtube), ebook creation (Storyjumper), Slides presentation 

(Prezi), Web pages (and even safe guidance on the Internet through WebQuest), Excel, Word, 

PowerPoint, Blog, various platforms (Virtual School, NLVN, Geogebra), concept map 

(Mindmeister), creative writing (Tagxego). 

The most referenced digital resources point to the possibility of integrating digital 

technologies in active methodologies (Moran, 2015) in the educational practices of students in 

initial education, with a view to an open and networked education that enables students to be 

creative and build their own knowledge at their own pace and learning from others. 



 

59 

 

We also wanted to know the frequency of use of these resources in School Centers to better 

understand what kind of digital resources students use most for the development of their 

educational practices in internship centers (Fig. 4). 

Figure 4- Frequency of use of these resources in School Centers. 

 

 

 

 

 

 

 

 

 

 

Source: Own authorship 

 

It turns out that most, rarely or never, use the spreadsheet, frequently use slide show, quick 

response software, camera and interactive whiteboard. Note that, compared to the previous 

figure, there seems to be a paradox, however, although most do not use these tools, about 20% 

often use immediate response software (quiz) and always use (35%), or often (20%) the 

interactive whiteboard, 30% often use the camera and only 5% frequently use the spreadsheet. 

The fact that they do not always use the same resource shows that students understand that 

they should be varied and selected only if they add value to the class, improving the learning 

process and motivation of children. If we consider "always" and "often", most students use 

internet, interactive whiteboard, video projector and smartphone. 

Finally, it was our goal to perceive the level of agreement, through a Likert type scale, 

regarding some statements regarding the use of ICT, in order to better understand some 

attitudes on the part of students regarding the pedagogical use of ICT, as well as the 

development of learning opportunities in their training contexts (Fig. 5). 
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Figure 5- Students' opinions on the use of ICT. 

 

 

 

 

 

 

 

 

 

 

Source: Own authorship 

 

It turns out that 50% would like to know more about ICT. Most of them say that ICT helps 

them to improve their classes (59%), that they feel motivated to use it and that they motivate 

students (61%), which means that they are aware of its beneficial effects, assuming a positive 

attitude towards its integration into educational practices. However, only 44% consider that 

ICTs help us build their knowledge; 38% believe that they handle information better because 

they use ICTs and that they facilitate their routines, which leads us to believe that most 

students have already understood that their knowledge is built on the interception of theory 

with practice, that it depends on their personal and professional skills, and that ICTs are 

resources that facilitate access to information. It should be noted that most students do not 

consider their ICT mastery better than they do (68%), which may indicate that they feel they 

have acquired the knowledge and skills to feel comfortable in front of a class of children. 

Confirming this, we find that they disagree that ICT in the classroom requires skills that they 

have not yet developed (49%), as well as disagree with the fact that computers frighten them. 

Finally, it should be noted that students consider that the training center has minimum 

conditions for using digital resources (35%), which leads us to an attempt to develop learning 

opportunities through strategic plans that integrate ICT in learning processes and significant 

practices (Almeida & Valente, 2011) by training institutions and training centers. 

5. Conclusion  

Considering the issues of the study, the results show that internship centers are spaces that 

inhibit practices with ICT, since they do not have diverse resources that promote diverse 

practices with ICT, but that personal resources, and eventually those of the school where they 

study, can compensate for this limitation. In this sense, it seems to us that there is a need to 

include the "available technological equipment" dimension in the selection of internship 

centers, making it a facilitator of new learning environments, because it is in practice and in 
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confrontation with reality that professional teaching knowledge is acquired and developed, 

including the use of digital technologies. The results also show that students already apply 

digital resources in educational practices, although they do not do so very often, which opens 

up the possibility of research in this field, since they assume a positive and open attitude 

towards the integration of ICT because they are aware. 
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